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THE SOCIAL LIFE OF THE LOWER ANIMALS.* 

BY PROF. P. J. TAN BENEDEN. 

In that great spectacle which we call nature, each animal plays a 
distinct role, and He who weighs and rules all with order cares as 
much for the preservation of the most repulsive insect as the 
propagation of the most brilliant bird. 

In coming into the world each of them knows its jtlace, and 
fills it the better as it is more free to obey its instinct. Each 
carries his prompter about with him, and man may be compared 
to their manager. 

Over this great drama of life presides a law as harmonious as 
that which rules the movements of the stars ; and if at each hour, 
death carries off from this scene myriads of beings, at each hour 
also life causes new legions to replace them. It is a whirlwind, a 
chain without end. 

It is demonstrated to-day, that the animal, whatever it may 
be, whether that which occupies the top of the scale, or that 
which touches the last confines of the kingdom, consumes water 
and carbon. Albumen suffices for all the wants of life. The 
same hand, however, which has brought the world out of chaos, 
has varied the nature of this consummation; it has proportioned 
this universal nourishment to the needs and to the particular 
organization of the species which should draw from it the prin- 
ciple of motion, the maintenance of life. 

It is a very interesting study, that which has for its end a 
knowledge of the food of each species. This study constitutes an 
important branch of the history of animals ; the bill of fare is 
written in advance in indelible characters in each specific type, 
and these characters are scarcely less difficult to decipher for the 
naturalist than the palimpsest or the archaeologist. It is under 
the form of a bone or of scales, of feathers or of shells, that 
these culinary letters figure in the digestive tracts. It is by visits 
not domiciliary but stomachal, that we are to be initiated into 
these details of household economy. 

* Translated from La Eevue Soientiflque. 
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522 THE SOCIAL LIFE OF THE LOWER ANIMALS. 

The bill of fare of fossil animals, though written in characters 
less clear and less complete, can, however, still often be read in 
their coprolites. "We should not despair even of discovering some 
day the fishes and the Crustacea which were devoured by the plesi- 
osaurs and the ichthyosaurs, and of finding that some parasitic 
worms may have been introduced with them into their spiral 
cfficum. 

Naturalists have not always studied with sufficient care the 
relations which exist between the animal and its food, though 
these relations would furnish the observer with information of a 
high importance. 

Every organic body, conferva or moss, insect or mammal, 
becomes the prey of some beast; liquid or solid, sap or blood, 
horn or feather, flesh or bone, all disappear under the teeth of 
one or the other ; and to the remains found in each correspond 
the instruments necessary for their assimilation. These primitive 
relations between animals and their diet maintain the industry of 
each species. 

We find on taking a nearer view, more analogy between the 
animal world and human society, and, without seeking farther, we 
can say there is no social position which has not its counterpart 
among the animals. 

The greater number of them live quietly on the fruits of their 
labor, and practise a trade which supports them ; but aside from 
these honest industries, we see also certain miserable beings 
which cannot live without the aid of their relatives, and estab- 
lish themselves, some as parasites in the thickness of their organs, 
the others as commensals by the side of their host. 

It is some years since one of our learned and intelligent con- 
freres of the University of Utrecht, Professor Harting, wrote a 
charming little book on the industry of animals. He has drawn 
our attention to the fact that most of the trades are perfectly 
known in the animal kingdom. We find indeed among them 
miners, masons, carpenters, paper-makers, weavers, and we may 
even say lace-makers, who work at first for themselves, and after- 
wards for their offspring. Then there are some which dig the 
soil, strengthen arches, clear up useless pieces of land, and like 
miners consolidate works ; * others build huts or palaces accorcl- 

* The Mygales among spiders, the Andrena, the mole-cricket, the ant-lion, the 
Arenicolse, Terebrella?, Sabella}, Tubifex, etc., among the worms. There are also some 
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ing to all the rules of architecture ; * still others know how to 
steal all the secrets of the makers of paper, of pasteboard,! of 
cloth or lace, I and their products have generally nothing to fear 
in comparison with the point lace of Malines or Brussels. Who 
has not admired the ingenious and cunning construction of the 
nests of bees and of ants, the delicate and marvellous structure 
of the webs of the spicier? 

The perfection of the tissues of some of these fabrics is even 
so highly appreciated that when, for his telescope, the astronomer 
wants a fine and delicate thread, it is not to Paris or London 
he sends, but to a living manufacturer, to a lowly spider ! When 
the naturalist needs to compare the degree of perfection of his 
microscope, or of a micrometric measure for infinitely small beings, 
he consults, what ? a millimetre cut and divided into a hundred or 
a thousand parts? No! simply a shell of a diatom, § so small 
and indistinct that it has to be magnified several million times in 
order to be visible to the naked eye, and the best microscopes do 
not yet always reveal all the delicacy of designs which adorn 
these wonderful organisms ; it is with difficulty that the instru- 
ments of the first masters suffice to observe the infinitesimal fan- 
tasies which decorate these liliputian shells. 

Finally to whom do the manufacturers of Verviers or of Lyons, 
of Gand or of Manchester go for their first designs? To an ani- 
mal, a flower ; and even to the present day we have been unwilling 
to imitate their example. These workshops are in operation every 
day under our eyes, their gates are largely open to all the world, 

Mollusca, as the Pholades and Teredo, which make a submarine domicile in wood, 
whether stationary, or floating about. There are in like manner several mammals; 
the Chinchilla of Peru, the Bathyergus and the Orycteropus of the Cape of Good Hope, 
the marmot, the Sphermophilus and the badger, as also the small mammal known to 
every one, the mole. 

There are also those which construct small boats which the waves never submerge; 
We have in fresh water the sticklebacks; and in his last voyage, L. Agassiz has drawn 
attention to a fish which constructs its nest in the sargasso weed. The most important 
discovery, says the illustrious naturalist of Cambridge, has been that of a nest built 
by a fish, and floating on the broad ocean, with its freight living in the middle of 
the sea. 

* The bees and white ants, which build houses thirty feet high, wasps, etc. 

t Different species of wasps, especially Chartergus chartarius of South America, 
Polistes tepida, Vespa vulgaris and sylvestris. 

X Several spiders, Mpeira diadema, Argyronecta aquatica and especially Tinea 
sequella, the cocoon of which was the admiration of Lyonnet. The Argyronecta con- 
structs even a diving bell. Among the sponges, Euplectella aspergillum, Hyalonema 
and Holtenia likewise construct palaces of lace. 

§ Fleurosigma angulation; Amphipleura pellucida, etc., etc. 
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and none of them are marked with the hackneyed inscription — 
No Admittance. 

Should these machines stop, or should they only rest for a time, 
we should be exposed to the chances of not being able to cover 
the nakedness of our shoulders ; the fine lady would have no more 
cashmere, nor silk nor velvet ; as for us, we should have no more 
flannels, nor cloths to cover us ; the shepherd even, as also the 
mountaineer, would no longer have his goatskin to protect himself 
against the inclemency of the weather. It is by the kindness of 
this good creature which gives us its flesh and fleece, that we can 
leave the south to brave the rigor of the northern climates and es- 
tablish ourselves by the side of the reindeer and narwhal among 
perpetual glaciers.* 

We have science and steam, of which we are justly proud, but 
in order to manufacture their marvellous textures, the animals 
have only their simple instinct, and yet make them much better 
than we. How instructive is this parallel between the products of 
nature and those of man ! How it lowers our pretensions ! 

The pretended blind forces of nature produce offspring that the 
genius of man may seek in vain to replace, and we would not 
dream of contending with these living machines which we every 
day crush under foot. 

The greatest industry would be invariably surpassed did we 
place in one of our great universal expositions its products side 
by side with those of the insect or spider. In order to conform to 
the ideas of equality of this age, we should not in taking sides 
forget our pretended ancestors. 

There are all sorts of pursuits in this world, and if some of 
them are honest, we can say that there are others which scarcely 
deserve this qualification. In the old as in the new world more 
than one animal is a swindler, leading the life of a fine gentle- 
man, f and it is not rare to find by the side of the modest pick- 
pocket,! tne audacious brigand of the highway § who lives by 
blood and carnage. The number is even as great as those rowdies 
of the far West who always escape, whether by some ruse, or by 
audacity, or by a superiority of wickedness, social punishment. 

* The mouflon (Ovis musimon) and the bouqnetan (Capraibex) which have become 
our sheep and crar goats. 

t The Paguri, or Bernard the hermit ( Eupagurus bernhardus), Cenobites and several 
others. 

J The beef-eater, the starling, the kite. § The sharks generally. 
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But among these independent existences there are a certain num- 
ber, who, without being parasites, cannot live without aid, and 
who claim from their relations, sometimes a simple resting place 
at the same table to divide the meal of the day ; we daily discover 
some which pass as parasites, but which, however, do not live in 
any other way at the expense of their host. 

Although a copepod crustacean is installed in the body of an 
Ascidian, and intercepts the passage to its mouth of some good 
tidbits, yet we cannot regard it as a parasite. 

But should an animal kindly render a service to his neighbor, 
whether keeping his set of teeth in order,* or in removing the 
detritus which encumbers certain organs,f we cannot say that it 
is a parasite. It is no more a parasite than he who squats by the 
side of a vigilant and clever neighbor and quietly takes his siesta,^ 
or he who contents himself with the fragments which fall from the 
jaws of his acolyte. § It is no more a parasite than he who, like 
the Remora, lazily anchors himself to a good swimmer, and fishes 
by his side without fatigue to his fins. All these animals are no 
more parasites than the traveller who installs himself in a pleas- 
ure carriage, extends his hand in passing, or carries a crust of 
bread in his pockets. There are also mutual services rendered 
among several species, services performed by reciprocal kindness, 
and mutualism can even take its place by the side of commensalism. 
Those which deserve the name of parasites are maintained at the 
expense of their neighbor, whether they reside voluntarily in its 
organs, or abandon it for a while after each repast, as the leech or 
flea. 

The true parasites are very numerous in nature, and we should 
wrongly imagine that they live an unhappy and monotonous life. 
There are among them some alert and vigilant enough to sustain 
themselves for a part of their life, and only need aid at determi- 
nate periods. They are not, as has been believed, exceptional 
and strange beings without any other organs than those simply for 

* A plover enters the mouth of the crocodile and removes the debris that the animal, 
from its immobile tongue, cannot get rid of. It is a living toothpick. This fact was 
already known to Aristotle and has been since verified. 

t The opalinas of the rectum of frogs. 

I A screech owl in Mexico places itself under the care of a small subterranean ro- 
dent, excessively alert and vigilant, the spermophile. He acts as sentinel at the door 
of this house, say the people of the country, and the owl lives in perfect quietude. 

§ An annelid of the genus Nereis establishes itself by the side of and in the same 
ehell with the hermit crab. 
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maintaining life. A large number of them are as well provided 
as others with organs for working, and only seek aid at certain 
periods in their lives. There is not, as has been thought, a spe- 
cial class of parasites, but all classes of lower animals contain 
them. We may divide them into different categories ; in the first 
we may reunite all those which are free at the beginning of life, 
swimming about and taking their sport without seeking aid of any 
one, until the infirmities of age oblige them to seek refuge. Cov- 
ered with the toga pretexta they live at first like true Bohemians 
and take their rest in some good inn.* Sometimes it is both the 
males and females which seek this kind of aid at the coming 
on of old age ;f at other times it is the females alone, while the 
male continues his vagabond life. J It happens also that the female 
drags along her spouse, and maintains him completely during his 
captivity ; the male remains a small boy in size as well as habits, 
and if the host who feeds her, serves him with liquor, she in her 
turn affords her husband food.§ Few females of the Lerneeans 
can be found which do not carry about with them their liliputian 
males, who do not quit their wives any more than their own shad- 
ows. All the parasitic Crustacea take their place in this first 
category. 

We also find some — those hobgoblins of ichneumons for ex- 
ample — which are perfectly free in their adult age, but call for 
support in their youth. There are numbers of these insects, which 
on leaving the egg are literally put to nurse ; but the day when 
they throw off their larval robes, they know no restraint, and 
armed from head to foot, they bravely seek adventures like other 
insects. || In this category are found the parasitic dipterous and 
hymenopterous insects. 

There are also some which are classified from their mode of life ; 
all changing their hotel, not to say establishment, according to 
their age and constitution. From the time they leave the egg 
they solicit favors, and all their journey is vigorously marked out 
in advance. We happily know to-day the steps in this journey of 
the cestode and trematode worms. These flat and soft worms 
begin life in a sort of vagabondage, provided with a ciliated coat, 

* All the Lernseans, the ticks, etc. 

| The Bopyridse among Crustacea. 

I The Filaria medinensis, or guinea worm, and several others. 

§ The Lernaaans in general. 

|| The Ichneumons and QSstrus among insects. 
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which serves them as a locomotive garment, but scarcely do they 
essay to use their delicate limbs, than they claim the aid and 
lodge in their first hotel ; restless and unquiet, they soon abandon 
it for another home, and then reestablishing themselves are con- 
demned to perpetual seclusion. 

That which adds to the interest which these feeble and timid 
beings inspire, is that at each change of their domicile, they 
change their costume, and also, arrived at the end of their pere- 
grinations, they wear a virile toga, not to say a wedding dress. 
It is only under this last envelope that the sexes appear, for up to 
this time they have thought little of family cares. 

Most of the worms which have the form of a leaf or of a rib- 
bon, are subject to these peregrinations accompanied with changes 
of costume, and those which do not arrive at their final stage, 
generally die without posterity. 

Not the least interesting is the fact that these parasites do not 
inhabit indifferently such or such organs of their host ; all begin 
modestly by the almost inaccessible mansard roof, and end their 
lives in the large and spacious apartments of the first floor. At 
first they care only for themselves, and are contented, under the 
name of Scolex or vesicular worms, with connective tissue, muscles, 
the heart, the ventricles of the brain, or even the ball of the eye ; * 
later they busy themselves with the cares of their families, and 
occupy the larger organs, as the alimentary and respiratory tracts, 
always in free communication with the outer world ; they have a 
horror of being shut up, and their offspring reclaim an existence 
in the broad world.f 

It is not always easy to indicate the identity of those person- 
ages which visit one day the saloons, in embroidered dress, the 
next the most obscure closets in a beggar's costume. 

There is a last category in which are found those who claim aid 
during their whole existence ; penetrating at once into the body 
of their host, they do not move, but lodge there from the cradle 
to the tomb. 

It is only a few years since we did not suppose that a parasite 
could live in any other animal than that in which we found it. 
All helminthologists, with few exceptions, regarded the intesti- 
nal worms as formed without parents in the same organs they in- 

*AH the sexual Cestoids. 

t Most of those worms called ectoparasites, as the Tristomas, etc. 
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habited. We had observed, even for a long time, the parasitic 
worms of a fish in the intestines of certain birds ; we had even 
instituted some experiments to assure ourselves of the possibility 
of these passages,* but all these experiments had only given a 
negative result, and the idea that transmigration was necessary 
was so completely unknown, that Bremser, the first helmintholo- 
gist of his age, accused Rudolphi of heresy when he stated that 
the ligules of fishes could live in birds. 

At a period nearer ours, our learned friend Von Siebold, called 
with good reason the prince of helminthology, shared more com- 
pletely this opinion, in referring the Cysticercus of the mouse to 
the Taenia of the cat, but regarding this young worm as a stray, 
sick and dropsical being. To his eyes the worm had made a false 
journey into the mouse ; the Taenia of the cat could only live in the 
cat. Was Flourens romancing when I announced to the French 
Institute that it was necessary for these cestoid worms to migrate 
from one animal to another in order to pass through the phases 
of their development ? 

At present in the zoological institute we daily repeat with the 
same success experiments on these transmigrations, and lately our 
learned friend R. Leuckart, who directs with so much talent the 
Institute of Leipzig, has discovered, in company with his student 
Metznikoff, some transformations of worms accompanied with a 
change of sex ; that is to say, they have seen some Nematoid 
parasites of the lungs of frogs, either always females or hermaph- 
rodites, produce males and females which bear no resemblance to 
their mother, and whose habitual abode is not in the lungs of the 
frog, but in humid earth, f Here we have a female, born a widow, 
who cannot live without aid, and who brings forth sons and daugh- 
ters able to take care of themselves. The mother is parasitic and 
viviparous, the children are, for their whole lives, free and ovipa- 
rous. 

This leads us to that other sexual peculiarity, lately observed, 
of different males and females in one and the same species, which 
give birth to young which do not resemble them : the same animal 
or rather the same species arises from two different eggs, fecun- 

* Abildgaard had seen some ligules (a species of intestinal worm) of fishes, in the 
intestines of the merganser duck. It is a fact that these worms do not die immedi- 
ately after their entrance into a strange host. ' 

f Ascaris nigro-venosa, and othor Nematodes. 
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dated by different spermatozoids.* Though these transformations 
are to-day perfectly known and believed, yet naturalists quite often 
attribute the honor of this discovery to our confreres who have not 
known that the demonstration had been entirely made and that 
the new interpretation was generally accepted. But to return to 
our subject. Aid is thus as varied as we find in our own world : 
to one is furnished the domicile,! to others the table, J and to a cer- 
tain number a livelihood in lodgings. § It is a complete system of 
lodging and subsistence, besides the best arranged philozoic institu- 
tion. But if on the part of these paupers, we see that they render 
each other mutual aid, we should not regard them as wholly para- 
sites or commensals. We believe we should be more just in calling 
them mutualists, and mutualism reclaims a place, as we have before 
said, by the side of commensalism and of parasitism. It will be 
necessary also to find a qualification for those which, as certain 
Crustacea and even birds, are spongers or sharks || (des pique-assiette 
ou des ecornifleurs) rather than parasites ; and for others which 
pay for the aid rendered them by malicious deeds.f 

And how shall we designate those which, like the little plover 
of which we have already spoken, render a service that we may 
compare to medical assistance ? 

The plover indeed acts as a dentist to the crocodile, as a small 
species of frog acts as an accoucheur to his wife in using his 
fingers as forceps to bring forth the eggs into the world. And the 
beef-eater, does it not perform a surgical operation each time that 
it opens with its beak, the tumor on the back of the buffalo 
which contains a larva? It is an operator who pays for his keeping. 
Nearer at home we see the starling render in our fields the same 
service as the beef-eater in Africa ; and can we not say that there is 

* Insects, Crustacea and worms furnish examples. An Isopod, Apseudes anomalus, 
has two forms of males; the ordinary, or the more common, resembles the female. 
The Cumacese also have two sorts of males ; the more common also resembles rather 
the female, and is found all the year, while the other is rarer, and only appears at cer- 
tain epochs of the year. We observe the same phenomena in several other Crustacea, 
as the Pontcporeia affinis, Cypridina teres, Cyprina Lilljeborgii and the I'hilomedes 
Marice. These observations have been made by Sars. M. Lespes recognized two 
sorts of males and two sorts of females in Termes lucifuga ; Nereis Dumerilii has like- • 
wise two sexual forms, the nereidian and the heteronereidian form. A nematode 
worm, Leptodera appendiculata, is a similar instance. For a long time we have known 
the existence of winter and summer eggs in the same animal. 

t The Alepas and many others. \ The leeches. 

§ The greater number of true parasites. || Piqui-bceuf et Milan parasite. 

IT The ichneumons end by killing the larva which has given them life, after having 
eaten them piece by piece. 

AMEU. NATURALIST, VOL. VIII. 34 
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among these animals more than a specialty in the act of healing ? 
We need not forget that the undertaker is a common personage in 
nature and that it is never without some profit to himself or his 
offspring that this sombre workman buries dead bodies.* There 
are even some animals not without some analogy with the shoe- 
black or the scourer and which perform with a certain sort of co- 
quetry the toilette of their neighbors.f 

And how shall we designate those birds known under the name 
of stercoraries which profit by the meanness of gulls to live in idle- 
ness? The gulls surpass in their strength of wing ; the stercoraries 
end by making them disgorge and share with them the profits of 
the fishery. Pursued too closely these timorous birds disgorge the 
contents of their crops to lighten themselves, as the smuggler who 
sees no other means of safety than in abandoning his load. We 
should not always ascribe these habits to the species as a whole, 
since in the mosquito it is only one of the sexes which seeks a 
victim. In general all these animals live from hand to mouth, and 
if there are some which know how to, economize, there are likewise 
those which do not ignore the advantages of a savings bank.j 
Like the crow and magpie there are some which care for the mor- 
row and save the overplus of the day. 

We have spoken : this small world is not always easy to under- 
stand, and in these societies each one contributes his capital, some 
by industry, others by force or strategy, and he is more a man 
than a Robert Macaire who shares nothing at all and makes the 
most of everything not his own.§ 

Each kind of animal may have its parasites and commensals, 
and each animal may have even different kinds and various cate- 
gories of them. 

*Among insects the Necrophori are known, as the name indicates, to All this role. 
fThe Caligi and Argnlra, etc., among Crustacea. 
I The bees and all insects living in society. 
§The Dromias, Paguri, Cenobites, etc. 



